FI APA3HTOJIOTHS,26, 6 , 1 9 9 2 


y/lK 576.895.133:597.553.2(235.211) 

© 1992 

EIi;E PA 3 O CTATHCTHHECKOM AHAJIH 3 EIIPOCTPAHCTBEHHOfl 
CTpyKTypw nonyjiaii,Hfi EEjibMHHTOB 

H.A. EBjiaHOB, r.c. Po3eH6epr 


Il0Ka3aH0 BJIMSIHHe OCo6eHHOCTeH 6HOJIOrHH X039HHa Ha Cj)OpMHpOBaHHe npOCTpaHCTBeHHOH CTpyKTypbl 
nonyjnmHH rejibMHHTOB. YcTaHoaneHO, mto ^eHCTBHe w BaaHMOfleHCTBwe (j>aKTOpOB cpe/jbi I h II nopH^ica 
o6ycjiOBjiHBaiOT pa3JiwqHyK) CTeneHb pacccHBaHHsi rejibMHHTOB b pa3Hbix napa3HTapHbix CHcreMax. IIocTOflHHO 
H3MeH5HOmeeCH COOTHOHieHHe BbIpa60TKH yCTOHMHBOCTH Mexc^y OpraHH3MeHHbIM H nOny^SIUHOHHblM ypOBHeM 
no3BOjmeT olybHCHHTb oco6eHHOCTH pacnpe^e^eHMA rejibMHHTOB cpe^w xcrasieB b 3aBHCHMOCTH ot B03pacTa h 
ce30Ha ro/ja. 

EcTecTBeHHHH npou,ecc yrjiy6jieHHa 3H3 hhh o B3aHMooTHonieHHax, CKjiaAWfiaiomHx- 
ca b napa3HTapHwx CHCTeMax, He o6omejica 6e3 Hcnojib30BaHHa npneMOB CTaTHCTHKH. 
HaH6ojiee ninpoKoe pacnpocTpaHeHHe OHa nojiyanjia npn nccjieAOBaHHH oco6eHHOCTeH 
npOCTpaHCTBeHHOH CTpyKTypbl nonyjraijHH rejibMHHTOB pw6. 

B Hcnojib30BaHHH CTaTHCTHnecKHx npneMOB ajih ycTaHOBjieHH^ xapaKTepa aacTOTHO- 
ro pacnpeAejieHHA rejibMHHTOB cpeflH xo3aeB mo^cho BbmejiHTb onpeAejieHHbie 3Tanw. 

nepBMH 3Tan xapaKTepn3yeT HaKonjieHne nepBHHHOH HH(})opMau,HH o xapaKTepe 
pacnpeAejieHHa napa3HTOB. B pe3yjibTaTe MHoroaHCJieHHhix pa6oT 6 hjio ycTaHOBjieHO, 
hto pacnpeAejieHne napa3HTOB b nonyjiaijHH hx xo3aeB b 6ojibniHHCTBe cjiyaaeB annpox- 
CHMHpyeTca HeraTHBHbiM 6HHOMHajibHMM pacnpeAejieHneM (HBP) (EpeeB, 1972; Hem- 
ko, 1988; OeflopoB, JIacKHH, 1980; Crofton, 1971, h ap»). B to tkc BpeMa OTMeaajiacb 
B03M0vKH0CTb Hcnojib30BaHHH nyaccoHOBCKoro h 6HHOMHajibHoro pacnpeAejieHHH (Bpe- 
eB, 1972; IJchtjihh, 1982, h ap*). 

Btopoh 3Tan cBa3aH c nonwTKaMH ocMucjiHTb nojiyaeHHMH MaTepnaji. rjiaBHbiM 
bwboaom MHornx pa6oT cTajia KOHCTaTau,Ha Toro (|)aKTa, hto oaeHb aacro Ha6jnoAaeTca 
cjia6oe cooTBeTCTBHe Me^c^y OMnHpnaecKHMH h TeopeTHaecKHMH aacroTaMH pacnpeAe- 
jieHHH (HeniKO, 1988, h ap»). B pemeHHH 3Toro npoTHBopeana aeTKO o6o3HaaHjiocb 
HecKOJibKO npneMOB. Oahh aBTopw (U,eHTjiHH, JIo6aHOB, 1986) caHTaiOT, hto HBP, 
riyaccoHa h 6nHOMHHajibHoe pacnpeAejieHHa aBjiaioTca HeAOcraToaHO 3(J)(J)eKTHBHbiMH 
AJih Hcnojib30BaHHH b rejibMHHOJiorHHecKHx nccjieAOBaHHax h nyTKCH noHCK HOBbix pac- 
npeAejieHHH. noaBjiaiOTca cbcachhh o bo3mo;khocth npHMeHeHHa Apyrnx pacnpeACJie- 
hhh — Pejiea h MaKCBejuia (FepaceB, CTapoBOHTOB, 1988). 

Be3 aHajiH3a npnanH, o6ycjiOBHBniHx Hajinane CTOJib ninpoKoro pa3HOo6pa3Ha pa3- 
jihhhmx THnoB pacnpeAejieHHH, nocjieAOBajiH nonuTKH hx 6HOJiornaecKOH HHTepnpeTa- 
u,hh, KOTopaa OKa3ajiacb KpaiiHe npoTHBopeaHBoii. OeAopoB (1981) yKa3HBaeT, hto 
npHHHHOH cjia6oro cootb eTCTBHa 3MnepnaecKHX aacroT HBP TeoperaaecKHM aBjiaeTca 
HajiHHHe b Bbi6opKe He6ojibmoro ancjia rHnepHHBa3HpoBaHHbix oco6en xo3aHHa, hto 
HapymaeT Mepy arpernpoBaHHOCTH nonyjiau,HH napa3HTOB. Mm ycTaHOBjieHO, hto b cjiy- 
aae HCKyccTBeHHoro h3mthh h3 pacaeTOB TaKHx oco6eii nepe3apa^ceHHbix xo3aeB, hx 
pacnpeAejieHne noKa3MBaeT BbicoKyio cxoahmoctb c HBP. Oh caHTaeT, hto cymecTBeH- 
HbiM ycjiOBHeM co6jnoAeHHa HBP aBjiaeTca OAHopoAHOCTb bm6opkh b 3 KOJioraaecKOM h 
A pyrnx (reHeTHnecKOM) OTHomeHHax. flpyrae aBTopu (BopncoBa, HepHHrHHa, 1988) 
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yKa3HBaiOT, hto pa3jiHHHbiH xapaKTep pacnpeAejieHHH ijcctoah Bothriocephalus 
acheilognathi (HBP h IlyaccoHa) b 0AH0B03pacTH0H rpynne xapna o6ycjiOBjieH tcxhojio- 
raeH pti6onpoH3BOACTBa. B CBoe BpeMH Ahacpcoh h ap« (Anderson e.a., 1978) noxasajin, 
hto HBP xapaKTepH3yeT 3aBepmeHHe npoijecca HHBa3HH xo3HHHa napa3HTaMH. Corjiac- 
ho B 3 rjiAAaM CTapoBOHTOBa (1990) HBP cooTBeTCTByeT npoijeccy 3 jiHMHHaii,HH napa3H- 

TOB. 

HexoTopwe HCCJieAOBaTejiH H3MeHeHHe xapaxTepa nacroTHoro pacnpeAejieHHH nwTa- 
K>TC5i CBA3aTb c 6HOJiorHnecxHMH hbjichhhmh. Ohh CMHTaiOT (Hennco, 1988; Henixo, 
ToMHaraK, 1988), hto H3MeHeHHe rana pacnpeAejieHHH h ero napaMeTpoB CBHAeTejibCT- 
ByeT o tom, hto rejibMHHTw b a^hhom cjiynae BbiCTynaiOT xax (J)aKTop OT6opa. 

TpeTHH 3Tan cB5i3aH c npHMeHeHHeM 6ojiee cjio^chhx (MHoronapaMeTpHnecxHx) cra- 
THCTHqecKHxnpHeMOB. Oahh aBTopw (naBjioB, Henixo, 1986; Henixo, 1988) npeAJiaraiOT 
AJih ycTaHOBjieHHfl npocTpaHCTBeHHOH CTpyKTypbi nonyjraijHH rejibMHHTOB Hcnojib30BaTb 
raMMa-3axoH, Apyrne (Palcata, Dobson, 1988) — npoBOAHTb oneHxy npocTpaHCTBeHHOH 
CTpyKTypbi nonyjinijHH rejibMHHTOB Ha ochobc MaxcHMajibHOH BepoHTHOCTHoii ou,eHXH 
jiHHeHHoii h HejiHHeHHOH perpeccHH npH 0TpHijaTejibH0-6HH0MHa.JibH0M pacnpeAejieHHH. 
nOKa3aHa B03M0}KH0CTb HCn0JIb30BaHHfl HMMHTaU,HOHHbIX MOAeJieH b TpexMepHOM npo- 

CTpaHCTBe (Janovy, Kutish, 1988) hjih AfiyxMepHoe raMMa-pacnpeAejieHHe (Reeve e. a., 
1989). 

OAnaxo h 3 th 6ojiee cjioacHhie MaTeMaranecxHe moacjih He AajiH npHHijHnHajibHO 
HOBbix 3 HaHHH 06 oco6eHHocT«x (JiopMHpoBaHHH npocTpaHCTBeHHOH CTpyKTypbi nonyjin- 
II.HH rejibMHHTOB. 

CjieAyeT npH3HaTb, hto npHMeHeHHe MaTeMaTHnecxHx mctoaob b napa3HTOJionno 
npHinjio cpaBHHTejibHo HeAaBHo. B Apyrnx pa3Aejiax axojiorHH, b nacTHocTH b c^HTone- 
HOJiorHH, nepBbiH 3Tan cpaBHeHHH 3MnHpHnecxH nojiyneHHbix pacnpeAejieHHH bhaob no 
imomaAH (})HT0i;eH03a c HexoTopuMH TeopeTHnecxHMH pacnpeAejieHHHMH npnxoAHTCH Ha 
Hanajio Harnero Bexa, «nHK» HCCJieAOBaHHH — Ha 50-e toah, ocMbicjieHHe — Hanajio 60-x 
roAOB (rpenr-CMHT, 1967; BacHjieBHn, 1969). HaH6ojiee nacTo npHMeHneMbiMH pacnpe¬ 
AejieHHHMH b (})HTOi;eHOJiorHH 6wjih: 6HHOMHajibHoe, nyaccoHOBCxoe, axcnoHeHijHajib- 
Hoe, HopMajibHoe (rayccoBo), jiorapncJiMHHecKH-HopMajibHoe, pacnpeAejieHHe Benbyjuia, 
xpHBbie nHpcoHa h AP- noAnepxHeM, hto Taxoe craTHCTHHecxoe onncaHHe He HeceT 
HHKaKOH o6bHCHHTeJIbHOH (J)yHKII I HH CTpOHIIjeHCH TeopHH. fleHCTBHTCJIbHO, CTaTHCTHKa 
no3BOJiaeT TOJibxo OTBepraTb npoBepneMhie rHnoTe3H, Tax xax ochobhoh ee nejibio hbjih- 
eTCfl nocTpoeHHe npaBHji ajia BhmeceHHH pemeHHH Ha ochobc AaHHbix Ha6jiK>AeHHH. Tot 
(J)axT, hto no TOMy hjih HHOMy xpHTepnionpeAJiaraeMaa ranoTe3a He oTBepraeTCH cobccm, 
He o3HanaeT ee cnpaBeAJiHBocra. Bojiee Toro, HepeAKH cjiynan, xorAa Hecxojibxo Teope- 
THnecxHx pacnpeAejieHHH 6yAyT cootb eTCTBOBaTb xoAy 3MnHpHnecxoH kphboh — b c^h- 
ToneHOJiorHH 3Ta CHTyaix,HH noAPobHo o6cyacAajiacb hbmh (Po3eH6epr, 1984, c. 45—46). 
noAo6Hoe OTMenaeTca h npn H3yneHHH npocTpaHCTBeHHOH crpyxTypw rejibMHHTOB. Tax, 
BpaTTen (Brattey, 1988) Ha npHMepe napa3HTapHOH chctcmh oxyHb— Acanthocephalus 
lucii coo6maeT, hto pacnpeAejieHHe cxpe6HH b TeneHne Bcero roAa xoporno annpoxcHMH- 
pyeTCfl TpeMH pacnpeAejieHHHMH (HBP, nyaccoHa, HopMajibHbiM). 

Ka^Aoe TeopeTHnecxoe pacnpeAejieHHe b cBoen ochobc coAepacHT BeponTHocTHyio 
MOAejib, xoTopan h BbiCTynaeT b xanecTBe «o&bHCHHTejibHoro Hanajia». Tax, HopMajibHoe 
pacnpeAejieHHe nocTpoeHo Ha npeAnojioaceHHH, hto aHajiH3HpyeMan cjiynaHHan bcjihhh- 
Ha npeAcraBjineTCH cyMMOH He3aBHCHMbix cjiynaHHbix bcjihhhh c oAHHaxoBbiM 3axoHOM 
pacnpeAejieHHH, t. e. hcxoahhh napaMeTp HaxoAHTCH noA B03AeHCTBHeM 6ojibinoro nncjia 
cjiynaHHbix (J)axTopoB, cpeAH kotophx hct npxo BbipaaceHHoro AOMHHnpyiomero B03Aen- 
ctbhh. JIorapHcJ)MHHecKH-HopMajibHoe pacnpeAejieHHe npHMeHHMo Rjin cjiynaHHbix bcjih- 
hhh, xoTopwe o6pa3yiOTCH b pe3yjibTaTe nepeMHoaceHHH 6ojibinoro nncjia He3aBHCHMbix 
cjiynaHHbix bcjihhhh co cxoahhm 3axoHOM pacnpeAejieHHH. PacnpeAejieHHH Pajien h 
MaxcBejuia npeACTaBjinioT co6oh ab yx- h TpexMepHbiH aHajiorn HopMajibHoro pacnpeAe¬ 
jieHHH, npocTpaHCTBeHHbiH aHajior pacnpeAejieHHH nyaccoHa onncwBaeT pacnpeAejieHHe 
HHCJia Tonex, nonaBninx Ha njiomaAB r npn cpeAHen njioTHOCTH pacnpeAejieHHH Tonex A 
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(npnneM A cpaBHHTe;ibHo msao; 3to AaeT ocHOBaHne Ha3braaTb 3aKOH riyaccoHa ein,e 
3aKOHOM pe^KHx co6bithh) . 

BbiABHaceime toh hah hhoh rHnoTe3bi noApa3yMeBaeT cooTBeTCTBHe Ha6AK>AaeMoro 
hbachha BepoflTHocTHOH moacah 3aKOHa pacnpeAeAeHHH, a 3to — npou,ecc Hecjx)pMaAH- 
3yeMbiH h OTpaacaiomHH b 3HanHTeAbHOH CTeneHH Tonxy 3peHH5i HCCAeAOBaTeAfl Ha (fce- 
HOMeH (b 6oAee o6m,eM CAynae napaAHrMy, k kotopoh npHHaAAe^cHT HCCAeAOBaTeAb). 

C 3T0H TOHKH 3peHH5I npeACTaBAHCT HHTepeC BbICKa3bIBaHHe OAHOrO H3 OCHOBOnOAO^C- 
HHKOB npHMeHeHHfl CTaTHCTHHeCKHX MCTOAOB B nOnyAHIJHOHHOH napa3HTOAOrHH BpeeBa 

(1976, c. 124), KOTopbiii nncaA: «... CAeAyeT noAnepKHyTb, hto aah 6noAora 3aHHTH5i 

MaTeMaTHKOH C ee CTpOrHMH H H3HIIl,HbIMH AOrHHeCKHMH KOHCTpyKIl,HHMH yBAeKaTeAbHbl, 
ho onacHbi h Hy^cAaiOTCH b peryAnpHOM KOHTpoAe. Oh coctoht b nocroHHHOM 6HOAorHne- 
CKOM OCMHCAeHHH H COnOCTaBACHHH (J)aKTOpOB nO B03M03KH0CTH HaH6oAbHierO HHCAa 
npoMeacyTOHHbix coctohhhh HCCAeAyeMbix npou,eccoB». 

TaKHM o6pa30M, nOHCK «CAa6bIX» MeCT Co6cTBeHHO B CTaTHCTHHCCKHX MeTOAaX («HH- 
cxpyMeHT» HCCAeAOBaHH5i) aah aHaAH3a npocrpaHCTBeHHOH CTpyKTypu nonyAflii,HH reAb- 
mhhtob, a TeM 6oAee 6HOAorHnecKa5i HHTepnpeTaijHH Tex HecooTBeTCTBHH, KOTopwe 
o6Hapy«eHbi MeacAy TeopeTHnecKHMH h 3MnHpHnecKHMH nacTOTaMH pacnpeAeAeHHH, 
ABAfleTCfl HexoppeKTHbiM. Pa3Han CTeneHb pacceHBaHHH reAbMHHTOB b nonyAflii,HH xo3H- 
HHa (KOTopaa o6ycAOBAHBaeT tot hah hhoh THn pacnpeAeAeHHH) bo mhothx CAynanx 
M02KCT 6bITb o6bHCHeHa OCo6eHHOCTHMH 3K0A0rHH X03HHHa. TaKHM o6pa30M, npHOpHTeT 
6HOAOrHHeCKHX 3HaHHH HaA CnOCo6oM o6pa6oTKH pe3yAbTaTOB HCCACAOBaHHH HeCOMHe- 
HeH. 
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TOJIbflTTM 


ONCE AGAIN ON THE STATISTICAL ANALYSIS OF THE SPATIAL STRUCTURE OF HELMINTH 

POPULATIONS 

I.A. Evlanov, G.S. Rosenberg 

Key words : population, helminth, spatial structure, statistical analysis 

SUMMARY 

Rightfulness of the statistical method application for the analysis of spatial structure of helminth populations is 
considered. It is stressed that the statistical description does not support the suggested hypothesis. It only permits 
the tested hypotheses to be rejected since its main aim is to make rules for drawing conclusions on the basis of 
observation data. 
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